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DESCRIPTION 

Disk Cartridge, 
and 

Disk Recording and/Playback Apparatus Using Same 

Technical Field 

The present invention relates to a disk cartridge having encased therein a disk 
used as an information recording medium, such as an optical disk or the like, and a 
disk recording and/or playback apparatus using the disk cartridge as a recording 
.medium. . . . ... 

This application claims the priority of the Japanese Patent Application No. 
2004-114593 filed on April 8, 2004 and No. 2004-140474 filed on May 10, 2004, the 
entireties of which are incorporated by reference herein. 
Background Art 

Conventionally, there is widely used a disk cartridge having rotatably encased 
therein a disk used as an information recording medium, such as an optical disk or the 
like, and that can be loaded into a disk recording and/or playback apparatus while 
having the disk kept encased therein. Since the disk cartridge has the disk encased in 
the body thereof, it can protect the disk and easily be loaded into, or unloaded from, 
the disk recording and/or playback apparatus. 
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Since the disk cartridge of this type can be loaded into a disk recording and/or 
playback apparatus while having the disk encased in the body thereof, the cartridge 
body has formed therein a driving opening through which a disk rotation driving 
mechanism to rotate the disk is exposed to outside and a write and/or read opening 
through which a part of the signal recording area of the disk, ranging from the inner to 
outer radius, is exposed to outside. 

Also, the disk cartridge having the disk encased therein has provided therein a 
shutter member that covers and uncovers at least the write and/or read opening in 
order to prevent dust or the like from coming into the cartridge body and 
contaminating the disk. 

Further, to prevent the write and/or read opening from being inadvertently 
uncovered while the disk cartridge is being stored being not loaded in any disk 
recording and/or playback apparatus and any foreign matter such as the finger or the 
like from coming into the cartridge body through the write and/or read opening and 
damaging the disk in the cartridge body, it is proposed to always force the shutter 
member with a forcing member such as a spring in a direction of covering the write 
and/or read opening. 

Also, for easier installation of the spring member that forces the shutter member, 
it has been proposed in the Japanese Patent Application Laid Open No. 212872 of 
1991 (will be referred to as "Patent Document 1" hereunder) and Japanese Utility 
Model Application Laid Open No. 83274 of 1987 (will be referred to as "Patent 



Document 2" hereunder) to provide a spring member integrally on the shutter member 
in such a manner that the spring member will be secured to the cartridge body when 
the shutter member is installed to the cartridge body. 

In the disk cartridge disclosed in the Patent Document 1, the shutter member is 
only forced in a direction of covering the write and/or read opening. So, when the 
shutter member is pushed against the force of the spring member while being held by 
the hand and fingers, for example, the shutter member will easily be moved in a 
direction of uncovering the write and/or read opening. 

In the disk cartridge disclosed in the Patent Document 2, there is provided a 
shutter movement limiting member that locks, in the covering position, the shutter 
member having been moved to a position to cover the write and/or read opening. In 
this disk cartridge, the write and/or read opening can positively be covered with the 
shutter member locked in place by the shutter movement limiting member. Since the 
shutter movement limiting member is provided independently of the shutter member 
on the cartridge body, however, it adds to the number of parts of the disk cartridge and 
also leads to a more difficult assembling of the disk cartridge. Also, the cartridge 
body should have provided therein a space where the shutter movement limiting 
member is to be installed, that will make it difficult to design a smaller disk cartridge. 
Disclosure of the Invention 

Accordingly, the present invention has an object to overcome the 
above-mentioned drawbacks of the conventional disk cartridges by providing an 
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improved and novel disk cartridge and a disk recording and/or playback apparatus 
using the disk cartridge as a recording medium. 

The present invention has another object to provide a disk cartridge capable of 
positively covering a write and/or read opening formed therein and positively 
protecting a disk encased in the body thereof. 

The present invention has still another object to provide a smaller disk cartridge. 

The above object can be attained by providing a disk cartridge including 
according to the present invention: 

a cartridge body having a disk encased rotatably therein and having formed 
therein a write and/or read opening through which a part of the disk, ranging from the 
.inner to outer radius, is. exposed to outside; . ... 

a shutter member including a shutter that covers and uncovers the write and/or 
read opening and a movement guide piece opposite to one side of the cartridge body, 
and installed to the cartridge body to be movable between a position to cover the write 
and/or read opening and a position to uncover the write and/or read opening; 

a pressing portion installed to the shutter member to face a window formed in the 
movement guide piece opposite to the one side of the cartridge body; 

an elastic moving piece installed to the shutter member to force the pressing 
portion to outside of the cartridge body; and 

a shutter movement limiter provided on the shutter member and that is engaged 
on a movement limiter provided on the cartridge body, when the shutter member is in 



a position to cover the write and/or read opening, to limit the shutter member from 
moving in a direction of uncovering the write and/or read opening, and moves in a 
direction in which it is disengaged from the movement limiter when the pressing 
portion is pressed inwardly of the cartridge body. 

In the above disk cartridge according to the present invention, there is further 
provided an coupling arm extending from the one side of the shutter member, the 
elastic moving piece is installed to extend along the coupling arm with the base end 
thereof being fixed to the free end of the coupling arm, and the pressing portion is 
installed to the free end of the elastic moving piece. 

Also, the shutter movement limiter may be provided on a shutter movement 
limiting member provided rotatably on the shutter member. . When the shutter 
member is in the position to cover the write and/or read opening, the shutter 
movement limiter provided on the shutter movement limiting member is engaged on 
the movement limiter provided on the cartridge member to limit the movement of the 
shutter member in the direction of uncovering the write and/or read opening, the 
pressing portion provided on the shutter movement limiting member is pressed 
inwardly of the cartridge body, and the shutter movement limiting member is pivoted 
outwardly of the cartridge body to disengage the shutter member from the movement 
limiter. 

Further, the shutter movement limiter moves in relation to the cartridge body in a 
direction in which the shutter member covers the write and/or read opening, and it is 
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elastically returned to its initial position and engaged on the movement limiter 
provided on the cartridge body to limit the shutter member from moving in the 
direction of uncovering the write and/or read opening. 

Also the above object can be attained by providing a disk recording and/or 
playback apparatus including according to the present invention: 

a cartridge holder into which there is removably inserted a disk cartridge 
including: 

a disk; 

a cartridge body having the disk rotatably encased therein and having 
formed therein a write and/or read opening through which a part of the disk, ranging 
from the inner to outer radius, is exposed to outside; ~ . . ~ 

a shutter member including a shutter that covers and uncovers the write 
and/or read opening, and installed to the cartridge body to be movable between a 
position to cover the write and/or read opening and a position to uncover the write 
and/or read opening; 

a pressing portion installed to the shutter member to face a window formed 
in a movement guide piece provided opposite to the one side of the cartridge body; 

an elastic moving piece installed to the shutter member to force the pressing 
portion to outside of the cartridge body; and 

a shutter movement limiter provided on the shutter member and that is 
engaged on a movement limiter provided on the cartridge body, when the shutter 



member is in a position to cover the write and/or read opening, to limit the shutter 
member from moving in a direction of uncovering the write and/or read opening, and 
moves in a direction in which it is disengaged from the movement limiter when the 
pressing portion is pressed inwardly of the cartridge body, 

the cartridge holder including a shutter releasing mechanism that disengages the 
shutter movement limiter from the movement limiter by moving the elastic moving 
piece against the force of the latter inwardly of the cartridge body when the disk 
cartridge is inserted into the cartridge holder and moves the shutter member in a 
direction of uncovering the write and/or read opening. 

Also the above object can be attained by providing a disk cartridge including: 

a disk; ...... . . . 

a cartridge body having the disk rotatably encased therein and having formed 
therein a write and/or read opening through which a part of the disk, ranging from the 
inner to outer radius, is exposed to outside; 

a shutter member including a shutter that covers and uncovers the write and/or 
read opening, and installed to the cartridge body to be movable between a position to 
cover the write and/or read opening and a position to uncover the write and/or read 
opening; 

a coupling arm extending from one side of the shutter member; 
an elastic moving piece installed to the free end of the shutter member to extend 
along the coupling arm with the base end thereof being fixed to the free end of the 
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coupling arm, including a pressing portion provided at the base end of the shutter to 
face a window formed in a movement guide piece provided opposite to the one side of 
the cartridge body, and forced to project the pressing portion to outside of the 
cartridge body; and 

a shutter movement limiter provided at the middle of the elastic moving piece 
and that is engaged on a movement limiter provided on the cartridge body, when the 
shutter member is in a position to cover the write and/or read opening, to limit the 
shutter member from moving in a direction of uncovering the write and/or read 
opening, and pivots along with the elastic moving piece in a direction in which it is 
disengaged from the movement limiter when the elastic moving piece is pressed 
against its own force by the pressing portion, the disk cartridge being removably 
placed on a cartridge mount, 

the disk cartridge including a pressure avoiding member provided in the 
cartridge body to position the pressing portion that presses the elastic moving piece of 
a shutter releasing mechanism, when the disk cartridge is mounted on the cartridge 
mount, to disengage the shutter movement limiter from the movement limiter by 
pivoting the elastic moving piece against the force of the latter and avoid pressing of 
the cartridge body by the shutter releasing mechanism. 

In the above disk cartridge according to the present invention, since the shutter 
movement limiter to limit the shutter member that is to cover and uncover the write 
and/or read opening formed in the cartridge body from moving in the direction of 
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uncovering the write and/or read opening when the shutter member is in a position to 
cover the write and/or read opening, and the elastic moving piece to force the shutter 
movement limiter from in the direction of uncovering the write and/or read opening, 
are provided at the shutter member, it is possible to positively cover the write and/or 
read opening and protect a disk-shaped recording medium encased in the cartridge 
body by limiting the shutter member in a position to cover the write and/or read 
opening from moving in the direction of uncovering the write and/or read opening. 

Also, in the above disk cartridge according to the present invention, since the 
shutter movement limiter and a forcing member to force the shutter movement limiter 
in a direction in which the latter is engaged on the movement limiter provided on the 
cartridge body, the disk cartridge can be formed from a reduced number of parts and it 
can be designed more smaller because it is not necessary to provide a space in which 
the shutter movement limiter is installed. 

Also, in the above disk recording and/or playback apparatus using the disk 
cartridge according to the present invention as a recording medium, since, when the 
disk cartridge is inserted into the cartridge holder that is inserted first at the side 
thereof perpendicular to the one side of the cartridge body on which the shutter 
member moves, a shutter releaser of the shutter releasing mechanism enters the 
window formed in the movement guide piece of the shutter member to press the 
elastic moving piece that will thus be elastically moved for the shutter movement 
limiter to take a position where it will not engage on the movement limiter provided at 
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the cartridge body, the shutter releasing mechanism may be of a simple structure in 
which the shutter releaser is provided at one end of a leaf spring and the disk 
recording and/or playback apparatus itself can be designed simpler and more compact. 

Further, the above disk cartridge having provided thereon the shutter member to 
cover and uncover the write and/or read opening and a mechanism to hold the shutter 
member in the covered position can be mounted stably on the cartridge mount with no 
load being applied from the shutter releasing mechanism. 

These objects and other objects, features and advantages of the present invention 
will become more apparent from the following detailed description of the best mode 
for carrying out the present invention when taken in conjunction with the 

accompanying drawings. ....... 

Brief Description of the Drawings 

FIG. 1 is a perspective view, from the upper half, of a first embodiment of the 
disk cartridge according to the present invention. 

FIG. 2 is a perspective view, from the lower part, of the disk cartridge as the first 
embodiment of the present invention. 

FIG. 3 is a plan view, from the lower half, of the disk cartridge as the first 
embodiment of the present invention. 

FIG. 4 is a perspective view of a shutter member and cartridge body having the 
shutter member installed thereon in the disk cartridge. 

FIG 5 is a perspective view of an elastic moving piece on which a shutter 



movement limiter is provided and the shutter member on which the elastic moving 
piece is installed. 

FIG. 6 is a plan view of the shutter member having the elastic moving piece 
installed thereon. 

FIG. 7 is a front view, from a movement guide piece, of the shutter member 
having the elastic moving piece installed thereon. 

FIG. 8 is a sectional view of the shutter member installed to a guide rail provided 
at the upper half. 

FIG. 9 is a plan view, from inside the lower half, of a head opening covered by 
the shutter member. 

FIG. 10 is a plan view, from inside the lower half, of the shutter member moved 
to a position where it uncovers the head opening. 

FIG. 1 1 is a perspective view of a disk drive of the disk recording and/or 
playback apparatus in which the disk cartridge according to the present invention is to 
be loaded. 

FIG. 12 is a plan view of a cartridge holder having the disk cartridge inserted 
therein. 

FIG. 13 is a plan view of the cartridge holder having the disk cartridge inserted 
therein with the shutter movement limiter pivoted by a shutter releasing mechanism 
and thus disengaged from a movement limiter. 

FIG. 14 is a plan view of the cartridge holder having the disk cartridge inserted 
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therein with the head opening being uncovered. 

FIG 1 5 is a perspective view of a shutter member and cartridge body having the 
shutter member installed thereon in a second embodiment of the disk cartridge 
according to the present invention. 

FIG 16 is a perspective view of a shutter member having installed thereon a 
shutter movement limiting member that is pressed by an elastic moving piece. 

FIG 17 is a plan view of the shutter member having the shutter movement 
limiting member installed therein. 

FIG 1 8 is a front view, from a movement guide piece, of the shutter member 
having the shutter movement limiting member installed thereon. 

- . FIG 19 is a plan view, from inside the lower half, of a head opening covered by. - . 
the shutter member. 

FIG 20 is a plan view of the shutter movement limiting member pivoted by a 
shutter releasing mechanism and disengaged from a movement limiter. 

FIG 21 is a plan view of the shutter movement limiting member disengaged 
from the movement limiter and the head opening uncovered by the shutter member 
moved. 

FIG 22 is a plan view, from inside the lower half, of the shutter member moved 
to a position to uncover the head opening. 

FIG. 23 is a perspective view, from the upper half, of a third embodiment of the 
disk cartridge according to the present invention. 
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FIG 24 is a perspective view 5 from the lower half, of the disk cartridge as the 
third embodiment of the present invention. 

FIG 25 is a plan view, from the lower half, of the disk cartridge as the third 
embodiment of the present invention. 

FIG. 26 is a plan view, from inside the lower half, of the disk cartridge as a 
fourth embodiment of the present invention, inserted in a cartridge holder of the 
recording and/or playback apparatus, having the shutter member moved to the 
position to uncover the head opening. 
Best Mode for Carrying Out the Invention 

The present invention will be described in detail below concerning the 
embodiments of the disk cartridge and disk recording and/or playback apparatus 
compatible with the disk cartridge as a recording medium with reference to the 
accompanying drawings. 

First, there will be described a first embodiment of the disk cartridge, generally 
indicated with a reference numeral 1, according to the present invention. The disk 
cartridge 1 according to the present invention has encased rotatably therein, for 
example, an optical disk 2 used as an information recording medium. As shown in 
FIGS. 1 and 2, the disk cartridge 1 includes a cartridge body 5 formed from a pair of 
upper and lower halves 3 and 4 butt-joined to each other, and has the optical disk 2 
encased rotatably in the cartridge body 5. 

The disk cartridge 1 according to the present invention has encased therein an 
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optical disk 2 that has recorded therein program data or video data for performing a 
TV game, for example, and it is designed very compact. Since the diameter of the 
optical disk 2 encased in the disk cartridge 1 is so small as about 60 mm, for example, 
the disk cartridge 1 can be held in one hand. 

As shown in FIGS. 1 to 3, the cartridge body 5 of the disk cartridge 1 has a 
circular front side 7 at which the disk cartridge 1 is first introduced into the disk 
recording and/or playback apparatus (will be referred to as "disk recorder and/or 
player" hereunder). The circular front side 7 is shaped to have the general form of a 
half circle having a constant radius R\ from the center P 0 of the optical disk 2 encased 
in a disk receptacle 6 of the cartridge body 5 as shown in FIG. 3. That is, the circular 
front side 7 generally corresponds to a half of the optical disk 2 encased in the. . , 
cartridge body 5. 

The cartridge body 5 has lateral sides 8 and 9 opposite and parallel to each other 
and contiguous to the semi-circular front side 7, and a gently curved side 10 opposite 
to the semi-circular front side 7 and contiguous to the lateral sides 8 and 9. That is, 
the rear curved side 10 is larger in radius than the semi-circular front side 7. 

Since the disk cartridge 1 according to the present invention has the front side 7 
thereof formed nearly semi-circular at which the disk cartridge 1 is first introduced 
into the disk recorder and/or player as above, it is possible to easily know at which 
end the disk cartridge 1 should be inserted first into the disk recorder and/or player 
through a cartridge slot. More specifically, the semi-circular shape of the front side 
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of the disk cartridge 1 designed so small that it can be held on the palm will assure the 
user to know in which direction the disk cartridge 1 should be slotted in while holding 
it in one hand. So, the user can correctly slot the disk cartridge 1 into the disk 
recorder and/or player without any failure. Namely, the user can insert the disk 
cartridge 1 into the slot-in type disk recorder and/or player easily and positively as 
will further be described later. 

Further, because of the above-mentioned circularity of the front side 7 (insertion 
end) and rear side 10, the disk cartridge 1 can be designed as small as an optical disk 2 
to be encased. 

The lower half 4 of the disk cartridge 1 according to the present invention, 

forming the lower side of the cartridge body 5, has formed therein axircular drive 

opening 12 through which a central hole 1 1 formed in the center of the optical disk 2 
encased in the cartridge body 5 and its perimeter are exposed to outside as shown in 
FIGS. 2 and 3. For example, the drive opening 12 is provided to receive a turn table 
as a part of a disk rotation driving mechanism provided at the disk recorder and/or 
player in which the disk cartridge 1 is to be loaded. That is, the drive opening 12 is 
to receive a part of a rotation driving mechanism for the optical disk 2. 

Also, as shown in FIGS. 2 and 3, the lower half 4 has formed therein a head 
opening 13 which is a write and/or read opening. The head opening 13 is located at 
one (8) of the lateral sides of the cartridge body 5 and shaped to have the form of a 
rectangle extending to near the drive opening 12 from the lateral side 8. More 
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specifically, the rectangular form of the head opening 13 is large enough to expose, to 
outside, a part of the signal recording area of the optical disk 2 encased in the 
cartridge body 2, ranging from the inner to outer radius. As shown in FIG 2, the 
head opening 13 is open at one (8) of the lateral sides of the cartridge body 5. Since 
the head opening 13 is open at the lateral side 8, the write/read head can scan up to the 
outermost radius of the optical disk 2. Therefore, the signal recording area of the 
optical disk 2 can be increased and thus the recording capacity of the optical disk 2 be 
increased correspondingly. Also, since the head opening 13 is only extending to a 
position short of the drive opening 12, a portion left between the head opening 13 and 
drive opening 12 will contribute to maintaining the mechanical strength of the lower 
half 4 . . . 

The upper half 3 and lower half 4 are butt-joined to each other to form the 
cartridge body 5, and the surface of the upper half 3, opposite to the optical disk 2, 
forms the upper surface of the cartridge body 5. This surface of the upper half 3 is a 
flat one having no opening or the like formed therein as shown in FIG. 1 . 

The upper and lower halves 3 and 4 have rising peripheral walls 16 and 17, 
respectively. When they are butt-joined to each other, the rising peripheral walls 16 
and 17 form together a rising peripheral wall 15 of the cartridge body 5. 

Also, as shown in FIGS. 2 and 3, the lower half 4 has formed therein first and 
second positioning holes 18 and 19 in which positioning pins provided at the disk 
recorder and/or player are to be engaged when the disk cartridge 1 is loaded in the 
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disk recorder and/or player. It should be noted that the first and second positioning 
holes 18 and 19 are formed in left and right positions in an area defined between the 
disk receptacle 6 shaped to be circular and the curved side 10 (read end) of the disk 
cartridge 1). 

As shown in FIGS. 1 to 3, a shutter member 21 to cover and uncover the head 
opening 1 3 is installed to the cartridge body 5 constructed as above. The shutter 
member 21 is formed by punching and bending a thin metal sheet or by molding from 
a synthetic resin material. As shown in FIGS. 2 and 3, the shutter member 21 
includes a flat shutter 22 shaped to have the form of a rectangle large enough to cover 
the head opening 13, and a cartridge support 23 formed at the base end of the shutter 
22 to have a C-shaped section. The shutter 22 has provided at the free end thereof a . 
guide support 24 supported on a shutter guide member 26 that is installed to the 
cartridge body 5. The guide support 24 is formed by bending the free end of the 
shutter 22 toward the cartridge body 5 as shown in FIGS. 4 and 5. 

Note here that the shutter 21 is supported to be movable in the direction of arrow 
A or B in FIGS. 1 and 2 in which the head opening 13 is covered or uncovered with a 
sliding guide 25 formed at the upper half 3 of the cartridge body 5 being supported on 
the cartridge support 23. 

As shown in FIG 4, the sliding guide 25 supporting the shutter 21 is formed on 
the upper half 3 over the moving range of the shutter member 21 to cover and uncover 
the head opening 13. The sliding guide 25 is formed on a part of the rising 
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peripheral wall 16 of the upper half 3 to support the shutter member 21 within the 
extending range of the one lateral side 8 of the cartridge body 5. 

As shown in FIGS. 4 and 5, the cartridge support 23 provided on the shutter 
member 21 has a movement guide piece 28 formed thereon to rise vertically from the 
base end of the shutter 22, and a pair of first support pieces 29 bent toward the shutter 
22 is formed at the free end of the movement guide piece 28. Also, on one side of 
the movement guide piece 28, there is provided a second support piece 30 bent in an L 
shape at a level one step lower than where the pair of second support pieces 29 is 
formed. The second support piece 30 supports, together with the pair of first support 
pieces 29, the sliding guide 25 between them. The second support piece 30 has 
. formed at the free end thereof an engagement piece 3 1 bent to project toward .the first 
supports 29. 

Also, on the other side of the movement guide piece 28, there is formed at the 
same height as the second support piece 30 a piece 32 bent to project toward the 
shutter 22. Similarly to the second support piece 30, the bent piece 32 supports, 
together with the first support pieces 29, the sliding guide 25 between them. On one 
side of the bent piece 32, there is formed an engagement piece 33 bent to project 
toward the first support pieces 29. 

As shown in FIGS. 4 and 5, a coupling arm 35 extends from one side of the 
movement guide piece 28 included in the cartridge support 23 of the shutter member 
21 . More specifically, as shown in FIG 6, the coupling arm 35 is formed to extend 
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from one side of the movement guide piece 28 located at a side where the shutter 
member 21 installed to the cartridge body 5 is moved in the direction of uncovering 
the head opening 13. Also, with the shutter member 21 being installed to the 
cartridge body 5 5 the coupling arm 35 extends from the one side of the movement 
guide piece 28 while being bent to extend along the outer circumference of the 
circular disk receptacle 6. That is, the coupling arm 35 extends being bent toward 
the free end of the shutter member 22 where the guide support 24 is provided. 

As shown in FIG. 6, an elastic moving piece 36 is coupled to the free end of the 
coupling arm 35 to extend along the coupling arm 35 with the base end thereof being 
fixed. The elastic moving piece 36 is coupled to the coupling arm 35 by welding or 
. . . bonding the base end thereof to the free end of the coupling arm. 35.- .At this time, the 
elastic moving piece 36 is positioned in relation to the coupling arm 35 with a bent 
portion 36a of the base end being placed to abut on the free end of the coupling arm 
35. 

As shown in FIGS. 6 and 7, the elastic moving piece 36 is provided at the base 
end of the shutter 22 and formed to have a length reaching a window 38 formed in the 
movement guide piece 28 opposite to one side of the cartridge body 5, and a pressing 
portion 39 is provided at the free end, facing the window 38, of the elastic moving 
piece 36. When the disk cartridge 1 according to the present invention is loaded into 
the disk recorder and/or player, the pressing portion 39 is to be pressed by a shutter 
releaser as a part of a shutter releasing mechanism provided at the disk recorder and/or 
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player. 

Further, the elastic moving piece 36 is coupled to the coupling arm 35 to be 
applied with a force under which the pressing portion 39 is projected from the window 
38 while the free end of the elastic moving piece 36 is being pressed in contact with 
the inner surface of the movement guide piece 28. That is 5 the elastic moving piece 
36 is extended toward the movement guide piece 28 while being bent from the base 
end thereof coupled to the coupling arm 35, and pressed in contact at the free end 
thereof with the inner surface of the movement guide piece 28 to be applied with a 
force in the direction of arrow C in FIG 6. 

Note that the elastic moving piece 36 has a straight portion 36b extending in 
parallel with the movement guide.piece 28. ................. 

As shown in FIGS. 6 and 7, a shutter movement limiter 41 is provided integrally 
at the midpoint of the elastic moving piece 36. The shutter movement limiter 41 is 
provided at the base end of the straight portion 36b of the elastic moving piece 36. It 
is formed by bending the free end of a projection from one side of the elastic moving 
piece 36 into an L shape. The L-shaped free end of the shutter movement limiter 41 
provides an engaging portion 42 that limits the shutter member 2 1 in the position to 
cover the head opening 13 from moving in a direction of uncovering the head opening 
13 by abutting on a movement limiter 45 provided at the cartridge body 5 when the 
shutter member 21 is installed to the cartridge body 5. 

Note here that when the pressing portion 39 is pressed and thus the elastic 
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moving piece 36 is elastically moved to pivot in the direction of arrow D in FIG 6, the 
shutter movement limiter 41 will pivot along with the elastic moving piece 36 to move 
the engaging portion 42 from a position where it abuts on the movement limiter 45 
provided at the cartridge body 5 so that the shutter member 21 becomes movable in 
the direction of uncovering the head opening 13. 

Note that when the disk cartridge 1 according to the present invention is loaded 
into the disk recorder and/or player, the pressing portion 39 is pressed by the shutter 
releaser as a part of the shutter releasing mechanism provided at the disk recorder 
and/or player and thus the elastic moving piece 36 is elastically moved in the direction 
of arrow D in FIG. 6. 

The shutter member 21 constructed as above is installed movably on the 

cartridge body 5 with the sliding guide 25 being supported on the cartridge support 
23. 

Note here that the sliding guide 25 supporting the shutter member 21 movably is 
formed on a part of the rising peripheral wall 16 of the upper half 3 as shown in FIGS. 
4 and 8. As shown in FIG 8, the sliding guide 25 includes a guide recess 51 formed 
at the outer side of the rising peripheral wall 16 in parallel to the moving direction of 
the shutter member 21, and a guide rail 52 supported on the first and second support 
pieces 29 and 30. 

The outer side of the guide rail 52 is perpendicular to the plane of the upper half 
3. The outer side of the guide rail 52 is opposite to the inner side of the movement 
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guide piece 28 included in the sliding guide 25 to provide a first guide wall 53 for 
guiding the moving direction of the shutter member 21 . The inner side of the guide 
rail 52 is parallel to the first guide wall 53. This inner side of the guide rail 52 is 
opposite to the second support piece 30 and bent piece 32 to provide a second guide 
wall 54 for guiding the moving direction of the shutter member 21 . Further, the end 
face of the guide rail 52 is perpendicular to the first and second guide walls 53 and 54. 
This end face is opposite to the second support piece 30 and bent piece 32 to provide a 
third guide wall 55 for guiding the moving direction of the shutter member 21 . Also, 
the end comer of the guide rail 52, connecting the first guide wall 53 and third guide 
wall 55, is an inclined surface 56. This inclined surface 56 provides a runout when 
the engagement.pieces3 L and 33 provided on the shutter member 2 1 are engaged on . . 
the second guide wall 54 of the guide rail 52. 

To support the shutter member 21 on the sliding guide 25 constructed as above, 
the shutter 22 is placed to extend over the head opening 1 3 formed in the lower half 4, 
and then the cartridge support 23 is engaged on the sliding guide 25. To support the 
cartridge support 23 on the sliding guide 25, first the first support pieces 29 are 
engaged in the guide recess 51, and then the engagement pieces 31 and 33 are placed 
along the inclined surface 56 and opposite to the second guide wall 54 of the guide 
rail 52. With the first support pieces 29 engaged in the guide recess 51 and 
engagement pieces 31 and 33 placed opposite to the second guide wall 54 as above, 
the shutter member 21 is supported movably on the upper half 3 with the guide rail 52 
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being laid between the first and second support pieces 29 and 30 and a part of the bent 
piece 32 as shown in FIG. 8. 

At this time, the sliding guide 25 is limited from moving in the moving direction 
of the shutter member 21 and in the direction of the thickness of the cartridge body 5 
perpendicular to the moving direction of the shutter member 21 because the 
movement guide piece 28 is opposite to the first guide wall 53, the engagement pieces 
3 1 and 33 are opposite to the second guide wall 54 and the second support piece 30 
and bent piece 32 are opposite to the third guide wall 55. Thus, the shutter member 
21 is movable being stably guided by the sliding guide 25 without causing any large 
shake. 

. . Also, since the guide support 24 provided at the free end of the shutter 22. is . - 

supported on the shutter guide member 26 as shown in FIG. 2 when the shutter 
member 21 is installed to the cartridge body 5, the shutter 22 can be prevented from 
lifting from the cartridge body 5, thereby assuring a stable movement of the shutter 
member 21. 

As mentioned above, the shutter member 21 installed to the cartridge body 5 is 
moved along the guide rail 52 between the position to cover the head opening 13 as 
shown in FIG 3 and position to uncover the head opening 13 as shown in FIG 2. 

Note that in the disk cartridge 1 according to the present invention, the shutter 
member 21 is installed to the cartridge body 5 not to project from the outer surface of 
the cartridge body 5. More particularly, the shutter member 21 is installed to the 
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cartridge body 5 to be flush with the outer surface of the cartridge body 5. That is, in 
the area of the lower half 4 where the shutter 22 moves, there is formed a shutter 
sliding concavity 58 as shown in FIGS. 2 and 3. The shutter sliding concavity 58 is 
deep enough for the shutter 22 not to project from the surface of the cartridge body 5. 
Also, in one (8) of the lateral sides of the cartridge body 5 along which the movement 
guide piece 23 moves, there is formed a guide piece concavity 59 contiguous to the 
shutter sliding concavity 58. The guide piece concavity 59 is also deep enough for 
the movement guide piece 28 not to project from the surface of the cartridge body 5. 

Also, when the shutter member 2 1 has been moved to the position to cover the 
head opening 13 as shown in FIG. 3, the shutter 22 abuts at one side thereof on the 

rising surface of the shutter sliding concavity 58 and is limited from further moving to . 

the covering position. 

When the shutter member 21 installed movably to the cartridge body 5 as above 
has been moved to the position to cover the head opening 13, the engaging portion 42 
provided on the shutter movement limiter 41 provided on the elastic moving piece 36 
will be opposite to the movement limiter 45 provided at the cartridge body 5 as shown 
in FIG. 9. When the shutter member 21 is going to move in the direction of arrow A 
in FIG. 9 to uncover the head opening 13, the engaging portion 42 will abut on the 
movement limiter 45 provided at the cartridge body 5 to limit the shutter member 21 
from moving and keep the head opening 13 covered with the shutter 22. 

Note that the movement limiter 45 is formed by notching a part of the guide rail 
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52 provided on the upper half 3 as shown in FIG. 9. 

To uncover the head opening 13 by moving the shutter 21 staying in the position 
to cover the head opening 13 and limited from moving, the shutter releaser of the 
shutter releasing mechanism provided at a cartridge holder of the disk recorder and/or 
player is moved into the window 38 to press the pressing portion 39 and thus 
elastically move the elastic moving piece 36 in the direction of arrow D in FIG 10 5 for 
example. When the elastic moving piece 36 is thus elastically moved in the direction 
of arrow D in FIG 10, the shutter movement limiter 41 will also be moved along with 
the elastic moving piece 36 in the direction of arrow D in FIG 10 and the engaging 
portion 42 will go out of the position opposite to the movement limiter 45 at the 
cartridge body 5. As the result, the shutter member 21 is liberated by the movement 
limiter 45 from the position where it is limited from moving and becomes movable in 
the direction of arrow A in FIG 10 to uncover the head opening 13. 

Since in the disk cartridge 1 according to the present invention, the shutter 
member 21 is limited from moving in the direction of uncovering the head opening 13 
as having been described above, it is possible to positively protect the optical disk 
encased in the cartridge body 5. 

Also, since in the disk cartridge 1 according to the present invention, the elastic 
moving piece 36 having provided thereon the shutter movement limiter 41 to limit the 
shutter member 2 1 from moving in the direction of uncovering the head opening 1 3 is 
installed to the shutter member 21, the disk cartridge can be fromed from a reduced 
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number parts. Further, since the shutter movement limiter 41 is provided integrally 
on the elastic moving piece 36 installed on the shutter member 21, any space in which 
the shutter movement limiter 41 is disposed has not to be provided in the cartridge 
body 5, which contributes to a smaller design of the disk cartridge 1. 

It has been described above that by having the engaging portion 42 abut on the 
movement limiter 45, the shutter movement limiter 41 is made to limit the shutter 
member 21 from moving. However, the movement limiter 45 may be formed to 
have a concave recess in which the engaging portion 42 is engaged to limit the shutter 
member 21 from moving. That is, the engaging portion 42 and movement limiter 45 
may be engaged on each other. 

- Next, there will be explained the movement of the shutter member .2 IXo cover 
and uncover the head opening 13 when the disk cartridge 1 according to the present 
invention is loaded into the disk recorder and/or player. 

An embodiment of the disk recorder and/or player using the disk cartridge 1 
according to the present invention as a recording medium will be illustrated and 
described herebelow. This disk recorder and/or player includes a disk drive 71 
constructed as shown in FIG. 1 1 . The disk drive 71 has a base 72 that is formed 
rectangular and disposed in a housing. The base 72 has installed thereon a disk 
rotation driving mechanism 73 to drive the rotation of the optical disk 2 encased in the 
disk cartridge 1 loaded in the disk recorder and/or player. The disk rotation driving 
mechanism 73 is installed on the base 72 with a turn table 74 on which the optical 
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disk 2 is to be mounted being projected to the upper surface of the base 72. 

Also, the base 72 has installed thereon an optical head 75 that scans the signal 
recording area of the optical disk 2 loaded and rotated in the disk rotation driving 
mechanism 73 to read information signal recorded in the optical disk 2. 

Note that in case the disk drive 71 is designed to be able to write and read 
information signal to and from the optical disk 2, the optical head 75 is of a write/read 
type. 

The optical head 75 is supported by a supporting mechanism (not shown) to be 
movable between the inner and outer radii of the optical disk 2 placed on the disk 
rotation driving mechanism 73 , and moved between the inner and outer radii of the 
, optical disk 2 by a feeding mechanism with a drive motor. . 

Also, a cartridge mount 76 is built up on the upper surface of the base 72. The 
cartridge mount 76 has provided thereon a pair of positioning pins 77 and 78 and a 
pair of supporting pins (not shown). The disk cartridge 1 to be mounted on the 
cartridge mount 76 is supported on the supporting pins with the pair of positioning 
pints 77 and 78 being engaged in the first and second positioning holes 18 and 19 and 
positioned horizontally and in the direction of the height. 

Also, on the upper surface of the base 72 where the cartridge mount 76 is built 
up, there is provided a cartridge holder 81 to hold the disk cartridge 1 and mount and 
remove the disk cartridge 1 onto and from the cartridge mount 76. The cartridge 
holder 81 is shaped to have the form of a rectangle large enough to hold the 
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aforementioned disk cartridge 1, and has provided on both opposite sides of a top 
plate 82 thereof cartridge supports 83 and 84 formed to have an L-shaped section. 
The cartridge holder 81 is open at the front side. This front opening is used as a 
cartridge slot 85. The disk cartridge 1 according to the present invention is inserted 
first at the circular front side 7 thereof into the cartridge holder 81 through the 
cartridge slot 85. Also the disk cartridge 1 is removed from inside the cartridge 
holder 81 through the cartridge slot 85. 

The above cartridge holder 81 is supported on the base 72 to be pivotable about a 
pivot 86 provided on either end of the rear side of the disk drive 71 , opposite to the 
front side at which the cartridge slot 85 is provided. 

The disk cartridge 1 is inserted into, and removed from, the cartridge holder 81 
being pivoted to above the base 72. When the cartridge holder 81 is pivoted to the 
base 72 while holding the disk cartridge 1 inserted therein, the disk cartridge 1 is 
mounted in place on the cartridge mount 76. 

Note here that the cartridge holder 81 has provided thereon a shutter releasing 
mechanism 91 that moves the shutter member 21 to uncover the head opening 13 
when the disk cartridge 1 is inserted into the cartridge holder 81 . As shown in FIG. 
12, the shutter releasing mechanism 91 includes a long leaf spring 92 whose base end 
92a is fixed to the outer lateral side of one (83) of the cartridge supports, and a shutter 
releaser 93 provided at the free end of the leaf spring 92 to project in the cartridge 
holder 81 . The shutter releaser 93 is formed by folding a part of the free end of the 
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leaf spring 92. Also, the shutter releaser 93 is projected in the cartridge holder 81 
through a cut 83 a formed in the lateral side of the one cartridge support 83. 

When the disk cartridge 1 is inserted into the cartridge holder 81, the shutter 
releasing mechanism 91 goes into the window 38 formed in the shutter member 21 
and presses the pressing portion 39 to pivot the elastic moving piece 36 in the 
direction of arrow D in FIG. 10 and then move the shutter member 21 in the direction 
of uncovering the head opening 1 3 in such a manner that the engaging portion 42 of 
the shutter movement limiter 41 will not abut on the movement limiter 45. 

When the disk cartridge 1 according to the present invention is inserted into the 
cartridge holder 81 including the above shutter releasing mechanism 91, the shutter 
member 21 is moved to .uncover the head opening 13 as above. This will be . . 
described in detail below. 

As the disk cartridge 1 is inserted first at the circular front side 7 thereof into the 
cartridge holder 81, the shutter releaser 93 will run on the movement guide piece 28 of 
the shutter member 21 as shown in FIG. 12. At this time, the shutter releaser 93 is 
pressed by the movement guide piece 28 and thus the leaf spring 92 is elastically 
moved in the direction of arrow E in FIG. 12 to make the shutter releaser 93 escape to 
outside the cartridge holder 81. 

The disk cartridge 1 is inserted deeper into the cartridge holder 81 in the 
direction of arrow G in FIG. 12 from the position shown in FIG. 12. When the 
shutter releaser 93 arrives at a position opposite to the window 38 formed in the 
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movement guide piece 28, the leaf spring 92 having elastically been moved will be 
returned elastically in the direction of arrow F in FIG 13 and the shutter releaser 93 at 
the free end of the leaf spring 92 will go into the window 38. The shutter releaser 93 
having entered the window 38 will press the pressing portion 39 to elastically move 
the elastic moving piece 36 in the direction of arrow D in FIG 13. When the elastic 
moving piece 36 is thus elastically moved in the direction of arrow D in FIG 13, the 
shutter movement limiter 41 will be pivoted in the same direction and the engaging 
portion 42 will go out of the position opposite to the movement limiter 45. As the 
result, the shutter member 21 is liberated by the movement limiter 45 at the cartridge 
body 5 from the position where it is limited from moving. At this time, in the shutter 
member 21, the. shutter releaser 93 will be engaged in the window 38. . As.the disk . 
cartridge 1 is inserted deeper in the cartridge holder 8 1 from the above position, the 
cartridge body 5 will be moved relatively to the shutter member 21 to uncover the 
head opening 13 as shown in FIG 13. Then, when the disk cartridge 1 has inserted 
to a predetermined position in the cartridge holder 81, the head opening 13 will be 
uncovered to the full extent as shown in FIGS. 10 and 14. 

Note here that since the shutter releaser 93 is kept engaged in the window 38 
while the disk cartridge 1 is left inserted in the cartridge holder 81, the shutter member 
21 is held in the position to uncover the head opening 13. 

Thus, the cartridge holder 81 is pivoted to the cartridge mount 76, and so the 
disk cartridge 1 inserted in the cartridge holder 81 with the head opening 13 being 
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uncovered is mounted in place on the cartridge mount 76. 

With the disk cartridge 1 being mounted on the cartridge mount 76, the optical 
disk 2 encased in the disk cartridge 1 is mounted on the turn table 74 and becomes 
rotatable by the disk rotation driving mechanism 73. At this time, the optical head 
75 faces the optical disk 2 through the uncovered head opening 13. In this state, the 
disk rotation driving mechanism 73 is driven to put the optical head 75 into action to 
read information signal recorded in the optical disk 2. 

To eject the disk cartridge 1 from on the cartridge mount 76, the operation of 
reading the optical disk 2 is stopped, an ejecting mechanism provided at the disk 
recorder and/or player is put into operation and the cartridge holder 8 1 is pivoted to a 

.position separated from the cartridge mount 76 and higher than the base 72.. .Then, _ . . 

the rear side of the disk cartridge 1 is projected from the cartridge slot 85. When the 
disk cartridge 1 is drawn out of the cartridge holder 81 by holding the portion thereof 
projecting from the cartridge slot 85, the cartridge body 5 is moved relatively to the 
shutter member 21 held by the shutter releasing mechanism 91 in the direction of 
arrow H in FIG 14 and the shutter member 21 is moved to the position to cover the 
head opening 13. When the disk cartridge 1 is further drawn out of the cartridge 
holder 81, the shutter releaser 93 will leave the window 38 and the pressure to the 
pressing portion 39 will be removed. When the pressure is removed from the 
pressing portion 39, the elastic moving piece 36 will elastically be returned to its 
initial position owing to its own force. The shutter movement limiter 41 will be 
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pivoted along with the elastic moving piece 36 to make the engaging portion 42 abut 
on the movement limiter 45 provided at the cartridge body 5 5 to thereby limit the 
shutter member 21 from moving and thus keep the head opening 13 covered with the 
shutter 22 as shown in FIG. 12. 

Since the shutter releasing mechanism 91 has a simplified structure in which the 
shutter releaser 93 is provided at one end of the leaf spring 92 5 the disk recorder 
and/or player using the disk cartridge 1 according to the present invention itself can be 
designed simpler and smaller. 

The aforementioned disk cartridge 1 has provided thereon integrally with the 
elastic moving piece 36 the shutter movement limiter 41 that limits the shutter 
member 21, positioned to cover the.head opening 13, from moving in the direction of . 
uncovering the head opening 13. However, the shutter movement limiter 41 may be 
provided on the shutter member 21 independently of the elastic moving piece 36. 

On this account, there is provided on the shutter member 21a shutter movement 
limiting member 101 having provided thereon a shutter movement limiter to limit the 
shutter member 21 positioned to cover the head opening 13 from moving in the 
direction of uncovering the head opening 13. This is a second embodiment of the 
disc cartridge according to the present invention. The disk cartridge will be 
described in detail below with reference to FIGS. 15 and 16. 

The disk cartridge is generally indicated with a reference numeral 100. It 
should be noted that the same elements of the disk cartridge 100 as those of the 
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aforementioned disk cartridge 1 will be indicated with the same reference numerals as 
those used in the illustration and description of the elements of the disk cartridge 1 
and will not be described in detail any longer. 

As shown in FIGS. 14 and 15, the shutter movement limiting member 101 used 
in the disk cartridge 100 as the second embodiment of the present invention is formed 
by punching and bending a thin metal sheet, and has provided at one and the other 
ends thereof a pressing portion 102 and a engaging portion 103, respectively. The 
pressing portion 102 is formed by bending one end portion of the shutter movement 
limiting member 101 nearly perpendicularly to the latter. When the cartridge disk 
100 according to the present invention is loaded into the disk recorder and/or player, 

the pressing portion 102 is pressed by a shutter releaser as a part of the shutter . 

releasing mechanism provided at the disk recorder and/or player. 

Note that in this disk cartridge 100 as the second embodiment of the present 
invention, the pressing portion 102 provided at the free end of the elastic moving 
piece 36 presses the shutter movement limiting member 101. 

Also, the engaging portion 103 is formed by bending the other end portion of the 
shutter movement limiting member 101 nearly perpendicularly to the latter. As will 
be described in detail later, the engaging portion 103 provides a shutter movement 
limiter that engages on an engaging portion provided at the cartridge body 5, when the 
shutter member 21 is installed to the cartridge body 5, to limit the shutter member 21 
positioned to cover the head opening 13 from moving in the direction of uncovering 
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the head opening 13. 

As shown in FIGS. 17 and 18, when the shutter member 21 is installed to the 
cartridge body 5, the shutter movement limiting member 101 is installed to the bent 
portion 32 with the pressing portion 102 being positioned to face the window 38 
formed in the movement guide piece 28 opposite to the one lateral side 8 of the 
cartridge body 5. At this time, the engaging portion 103 provided at the other end of 
the shutter movement limiting member 101 is positioned to project from the other side 
where the bent portion 32 of the shutter member 21 is provided. 

Also, the shutter movement limiting member 101 is installed to the bent piece 32 
to be pivotable about the a cylindrical projection 104 formed by burring at the center 

. . of the bent piece 32 by penetrating the projection 104 through- a throughrhole 105. . 

formed in the center of the shutter movement limiting member 101 and crushing to 
rivet the free end of the projection 104. 

When the pressing portion 102 is positioned between the movement guide piece 
28 and elastic moving piece 36 and installed to the bent piece 32, the pressing portion 
102 will be pressed at the back thereof by the elastic moving piece 36 and the shutter 
movement limiting member 101 be pivoted in the direction of arrow C in FIG. 17 in 
which the pressing portion 102 will project from the window 38. As the pressing 
portion 102 is pressed against the force of the elastic moving piece 36, the shutter 
movement limiting member 101 will be pivoted about the projection 104 in the 
direction of arrow D in FIG 17. 
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Note that the shutter movement limiting member 101 is pressed by the pressing 
portion 102 as the shutter releaser of the shutter releasing mechanism 91 provided at 
the cartridge holder goes into the window 38 when the disk cartridge 100 according to 
the present invention is inserted into the cartridge holder of the disk recorder and/or 
player using the disk cartridge 100 as a recording medium. 

When the shutter member 2 1 has been moved to the position to cover the head 
opening 13 5 the engaging portion 103 on the shutter movement limiter 101 provided 
pivotably on the shutter member 21 will be opposite to a movement limiter 61 
provided at the cartridge body 5 as shown in FIG. 19. When the shutter member 21 
is going to move in the direction of arrow A in FIG. 19 to uncover the head opening 13, 
the engaging portion 103 will. abut on the movement limiter 61 provided. at the _ . .. . 
cartridge body 5 to limit the shutter member 21 from moving and keep the head 
opening 13 covered with the shutter 22. 

Note that the movement limiter 61 is formed from a projection formed on the 
inner surface of the lower half 4 as shown in FIG. 19. According to this embodiment, 
the movement limited 61 is formed contiguous to one end, facing the head opening 13, 
of the circular peripheral wall 6a of the disk receptacle 6. 

To uncover the head opening 13 by moving the shutter 21 staying in the position 
to cover the head opening 13 and limited from moving, the shutter releaser of the 
shutter releasing mechanism provided at the cartridge holder 81 of the disk recorder 
and/or player is moved into the window 38 to press the pressing portion 102 and pivot 
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the engaging portion 103 in the direction of arrow D in FIGS. 19 and 20. When the 
shutter movement limiting member 101 is pivoted in the direction of arrow D in FIG 
20, the engaging portion 103 is moved toward the one lateral side 8 of the cartridge 
body 5 and disengaged not being opposite to the movement limiter 61 . As the result, 
the shutter member 21 is liberated by the movement limiter 61 from the position 
where it is limited from moving and becomes movable in the direction of arrow A in 
FIG. 20 to uncover the head opening 13. 

When the disk cartridge 1 is inserted deeper in the cartridge holder 81 from the 
position shown in FIG 20, the cartridge body 5 is moved relatively to the shutter 
member 21 and the head opening 13 is uncovered. When the disk cartridge 1 has 
been inserted.to a predetermined position in the cartridge holder 81, the head opening . . 
13 is uncovered to the full extent as shown in FIGS. 21 and 22. 

To eject the disk cartridge 1 from on the cartridge mount 76 of the disk recorder 
and/or player constructed as shown in FIG 11, the operation of reading the optical 
disk 2 is stopped, the ejecting mechanism provided at the disk recorder and/or player 
is put into operation and the cartridge holder 81 is pivoted to a position separated from 
the cartridge mount 76 and higher than the base 72 as having previously been 
described. Then, the rear side of the disk cartridge 1 is projected from the cartridge 
slot 85. When the disk cartridge 1 is drawn out of the cartridge holder 81 by holding 
the portion thereof projecting from the cartridge slot 85, the cartridge body 5 is moved 
relatively to the shutter member 21 held by the shutter releasing mechanism 91 in the 
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direction of arrow H in FIG 22 and the shutter member 21 is moved to the position to 
cover the head opening 13. When the disk cartridge 1 is further drawn out of the 
cartridge holder 81 , the shutter releaser 93 will leave the window 38 and the pressure 
to the pressing portion 102 will be removed. When the pressure is removed from the 
pressing portion 102, the shutter movement limiting member 101 is applied with the 
force of the elastic moving piece 36 that presses the back of the pressing portion 302 
and thus pivoted about the through-hole 105 formed in the projection 104 in the 
direction of arrow C in FIGS. 17 and 19. As the shutter movement limiting member 
101 is pivoted, the engaging portion 103 abuts on the movement limiter 61 provided 
at the cartridge body 5 to limit the shutter member 21 from moving and thus keep the 
head opening 13 covered with.the shutter 22 as shown in FIG. 19. ......... 

Note here that before ejecting the disk cartridge 1 from on the cartridge holder 
81 , the shutter movement limiting member 101 is being pressed by the shutter releaser 
93 of the shutter releasing mechanism 91 provided on the cartridge holder 81 and the 
engaging portion 103 is separate from the movement limiter 61 at the cartridge body 5. 
That is, the engaging portion 103 is kept separate from the movement limiter 61 until 
the engaging portion 103 moving the shutter member 21 to the position to cover the 
head opening 13 has passed by the movement limiter 61 . When the cartridge body 5 
is further drawn out of the cartridge holder 81 after the engaging portion 103 passes 
by the movement limiter 61 and the shutter member 21 is moved to the position to 
cover the head opening 13, the pressing of the shutter movement limiting member 101 
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by the shutter releasing mechanism 91 is canceled, the shutter movement limiting 
member 101 is pivoted in the direction of arrow C in FIGS. 17 and 19, and the 
engaging portion 103 abuts on the movement limiter 61 provided at the cartridge body 
5 to limit the shutter member 21 from moving. 

In the disk cartridge 100 according to this embodiment, since the shutter member 
21 staying in the position to cover the head opening 13 is limited from moving in the 
direction of uncovering the head opening 13, the optical disk encased in the cartridge 
body 5 can be protected positively. 

Note here that there is also available a small disk cartridge having a small disk 
encased therein and they should be designed simpler for easier production and lower 
.... manufacturing cost. . ...... 

Here will be illustrated and described a disk cartridge as a third embodiment of 
the present invention. This disk cartridge has no shutter member provided thereon 
but has the head opening left uncovered, and it is compatible with a disk recorder 
and/or player including the cartridge mount on which the aforementioned disk 
cartridge 1 with the shutter member 21 is mounted. 

The disk cartridge as the third embodiment of the present invention, having no 
shutter member, is generally indicated with a reference numeral 201. This disk 
cartridge 201 has the same profile as the aforementioned disk cartridge 1. Also, the 
basic elements of the disk cartridge 201 are the same as those of the disk cartridge 1 . 
They will be indicated with the same reference numerals as those used in the 
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illustration and description of the disk cartridge 1 3 and will not be described in detail 
any longer. 

As shown in FIGS. 23 and 24, the disk cartridge 201 having no shutter member 
includes the cartridge body 5 formed from the pair of upper and lower halves 3 and 4 
butt-joined to each other, and has an optical disk 2 encased therein. 

As shown in FIGS. 23 and 24, the cartridge body 5 included in the disk cartridge 
201 has the front side 7 thereof formed circular. The disk cartridge 201 is inserted 
first at the front side 7 into the disk recorder and/or player. 

The lateral sides 8 and 9 of the cartridge body 5 contiguous to the circular front 
side 7 and opposite to each other are parallel to each other, and the rear side 1 0 
opposite to the circular front side 7 is gently curved. That is, the rear side 10 of the 
cartridge body 5 is larger in radius, namely, smaller in curvature, than the 
semi-circular front side 7. 

Also in this disk cartridge 201, there is formed in the center of the lower half 4 
that forms the lower side of the cartridge body 5 a circular disk drive opening 12 
through which the central hole 1 1 formed in the center of the optical disk 2 encased in 
the cartridge body 5 and its perimeter are exposed to outside as shown in FIG 24. 

Also, in the lower half 4, there is formed a head opening 213 that is a write 
and/or read opening as shown in FIG. 24. The head opening 213 is located at one (8) 
of the lateral sides of the cartridge body 5 and formed rectangular extending from a 
position near the disk drive opening 12 to the lateral side 8. More specifically, the 
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rectangular form of the head opening 213 is large enough to expose, to outside, a part, 
ranging from the inner to outer radius, of the signal recording area of the optical disk 
2 encased in the cartridge body 5. As shown in FIG. 24, the head opening 213 is 
open at one (8) of the lateral sides of the cartridge body 5. Also, since the head 
opening 213 is only extending to a position short of the disk drive opening 12, namely, 
since there remains a portion 14 between the head opening 213 and disk drive opening 
12, the lower half 4 can maintain a mechanical strength. 

Since the disk cartridge 201 according to this embodiment of the present 
invention is constructed without including any shutter member to cover and uncover 
the head opening 213, the outer surface of the lower half 4 that is also the bottom of 
_the cartridge body 5 is also formed flat except its area where the drive opening 12 and 
head opening 213 are formed as shown in FIG. 24. 

Note here that the head opening 213 formed in the disk cartridge 201 according 
to this embodiment is larger than the head opening 13 formed in the aforementioned 
disk cartridge 1 as will be seen from FIGS. 24 and 25. On the assumption that a line 
is drawn to the middle of a line drawn between the circular foremost and rearmost 
sides of the cartridge body 5 through the center of the drive opening 12 and 
perpendicularly to the line thus drawn, the area of the head opening 213 in the disk 
cartridge 201, nearer to the circular front side, is larger than that nearer to the rear side. 
Thus, the optical head to scan, with a light beam, the signal recording area of the 
optical disk 2 encased in the disk cartridge 201 can be allowed to go deeper into the 
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cartridge body 5 to a position nearer to the optical disk 2. 

Since the optical head can thus be placed near to the optical disk 2, the latter can 
be scanned by an optical head using an objective lens whose numerical aperture (NA) 
is large. Therefore, data can be recorded to the optical disk 2 with a higher density 
and thus the disk recorder and/or player using this disk cartridge 101 can be formed 
thinner. 

Since the disk cartridge 201 includes no shutter member, the one lateral side 8 of 
the cartridge body 5 at which th head opening 213 is open is formed flat and 
contiguous to the outer surface of the rising peripheral wall 15 except the portion 
where the head opening 213 is formed as shown in FIGS. 23 and 24. Also, since the 
disk cartridge 201 has the same profile as the disk cartridge 1 including the shutter,. _ 
member 21, when it is inserted into the cartridge holder 81, the one lateral side 8 of 
the cartridge body 5 will be pressed directly by the shutter releasing mechanism 91 
provided on the cartridge holder 81 included in the cartridge mount provided at the 
disk recorder and/or player with which the disk cartridge 1 including the shutter 
member 21 is compatible. Further, also when the disk cartridge 201 is inserted into 
place in the cartridge holder 81, the one lateral side 8 of the cartridge body 5 will be 
kept pressed by the shutter releasing mechanism 91 . That is, since the disk cartridge 
201 has no shutter member, the shutter releasing mechanism 91 will press directly the 
cartridge body 5. 

On this account, the disk cartridge 201 has provided thereon a pressure avoiding 
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member 202 to avoid the pressure from the shutter releasing mechanism 91 when the 
disk cartridge 201 is inserted into the cartridge holder 81 into which the disk cartridge 
1 including the shutter member 21 is to be inserted. As shown in FIG. 26, the 
pressure avoiding member 202 is provided in a position where it will be opposite to 
the shutter releaser 93 provided on the leaf spring 92 included in the shutter releasing 
mechanism 91 when the disk cartridge 201 is inserted into place in the cartridge 
holder 81. 

The pressure avoiding member 202 is formed as a concavity in a portion of the 
one lateral side 8 of the lower half 4 of the cartridge body 5. Since the pressure 
avoiding member 202 is provided to avoid the pressure from the shutter releasing 
mechanism 91 5 the concavity-is, formed to have such a shape and-depth that will 
prevent the shutter releaser 93 from touching the cartridge body 5. 

That is, the pressure avoiding member 202 is formed as the concavity in order to 
prevent the shutter releaser 93 once engaged in the pressure avoiding member 202 
from easily being disengaged. The shutter releaser 93 is engaged running on one of 
the concavity ends of the pressure avoiding member 202 while elastically moving the 
leaf spring 92 outwardly. 

Note that the pressure avoiding member 202 has the side thereof, at which the 
shutter releaser 93 goes into the pressure avoiding member 202, formed as a gentle 
slope 202a for easier ingression of the shutter releaser 93. 

Also, the pressure avoiding member 202 may be a notch formed by cutting a part 
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of the rising peripheral wall 15 forming the one lateral side 8 of the cartridge body 5. 

Also when the disk cartridge 201 is mounted on the cartridge mount on which 
the disk cartridge 1 including the shutter member 21 to cover and uncover the head 
opening 13 and a mechanism to hold the shutter member 21 in the covering position, 
it can stably be mounted without being applied with any pressure from the shutter 
releasing mechanism 91. 

Also, the disk cartridge 201 has formed at the lower half 4 thereof a plurality of 
disk identification units 204, 205 and 206 for identifying the recording capacity and 
type of an encased optical disk 2. As shown in FIGS. 24 and 25, the disk 
identification units 204, 205 and 206 are formed also in an area defined by the disk 
receptacle. 6 and bent portion 1 0 as well as in an area where the disk receptacle 6 is 
provided. In the area defined by the disk receptacle 6 and bent portion 10, each of 
the disk identification units 204 and 205 is a through-hole or bottomed concavity 
formed in a part of the lower half 4. In the disk receptacle 6, the disk identification 
unit 206 is formed as a bottom concavity. The purpose of the identification units so 
formed is to prevent dust or the like from entering the disk receptacle 6. 

Since the disk identification unit 206 can be provided in the area where the disk 
receptacle 6 is provided, many disk identification units can be provided also in a 
smaller disk cartridge 201 to easily identify many types of disk cartridges having 
multiple types of optical disks encased therein respectively. 

Note that the aforementioned disk identification units 204, 205 and 206 may be 
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provided in the disk cartridge 1 as in the disk cartridge 201. 

In the foregoing, the present invention has been described concerning the disk 
cartridges having read-only optical disks encased therein respectively. However, the 
present invention is also applicable to a disk cartridge having encased therein any 
other disk such as a writable optical disk with the same advantage as in the application 
of the present invention to the disk cartridges having been illustrated and described in 
the foregoing. 

Also in the foregoing, the present invention has been described concerning the 
disk cartridges in which the cartridge body has the front side thereof formed circular. 
However, the present invention is not limited to the disk cartridge having such a 
cartridge body but. it is also applicable to a conventional, widely used disk cartridge- - ......... 

including a rectangular cartridge body. 

In the foregoing, the present invention has been described in detail concerning 
certain preferred embodiments thereof as examples with reference to the 
accompanying drawings. However, it should be understood by those ordinarily 
skilled in the art that the present invention is not limited to the embodiments but can 
be modified in various manners, constructed alternatively or embodied in various 
other forms without departing from the scope and spirit thereof as set forth and 
defined in the appended claims. 



